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The Science of Biology and the 


Future of Man 


A. J. CARLSON 


Emeritus Professor of Physiology, University of Chicago 


The title for my discussion is too 
formidable for me and I believe for 
every other biologist, that is, if we pro- 
pose to stick strictly to the known and 
the probable. However, I think the 
fundamental issue before us is the sig- 
nificance and the service of the science 
of biology in man’s future biologic, so- 
cial, and economic development. And 
that raises another fundamental ques- 
tion. I think we are all agreed on this 
point: understanding should be a sig- 
nificant factor for tomorrow’s man, 
both for him as an individual and for 
him as an effective factor m the social 
environment. The only question is: to 
what degree is it possible to bring this 
about? That is primarily a question of 
development of control by the higher 
centers of our nervous system, that is, 
the cerebrum, over the primitive or 
lower center of the brain, the hypo- 
thalamus. For biology of subhuman 


* Abstract of address before the NATIONAL 
ASSOCIATION OF BIoLoGy Cleveland, 
Ohio, September 16, 1944. 


species and the history of man to date 
shows that human actions have been 
determined more by the emotions and 
the hypothalamus, than by understand- 
ine and reason based thereon. 

I think at this point we biologists 
should be more than ready to confess 
that our science today and more so to- 
morrow depends on our sister sciences, 
chemistry and physics. We advance or 
fall together. It is perfectly true that 
the old style descriptive biology, classifi- 
cation of species, ete., can be accom- 
plished with little or no background or 
understanding of either chemistry or 
physies; but functional biology (dy- 
namie biology), as it has developed in 
the last 50 years and as it will further 
develop tomorrow, is very intimately 
dependent on parallel developments in 
the physical sciences. It is functional 
biology which constitutes and determines 
the behavior of man. This is the more 
difficult phase of biology. This is the 
field of biology filled with most of the 
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unknowns, the gaps, and the guesses. 
But we, the teachers in this field, must 
obviously master the known and some- 
how present it to our students, children 
and adults, in such a way if possible, 
that the understanding of the human 
machinery in health and in disease be- 
comes a dynamic factor in human be- 
havior. What I have said so far seems, 
to me at least, obvious. That we have 
not achieved this goal up to the present 
most of you will agree. When it comes 
to the question of how we can more rap- 
idly approach this goal, there will prob- 
ably not be an equal unanimity of views 
and opinions among us. 

In a recent national survey of the 
teaching of biology in the nation’s high 
schools, under the direction of Dr. Osear 
Riddle of the Carnegie Institution, the 
conclusion was reached that a deplorable 
percentage of the teachers of biology in 
our high schools were poorly equipped 
to perform this function in a manner 
There 


are probably not enough superior teach- 


demanded by the needs of man. 


ers to go around either in biology or in 
any other field of education, knowledge, 
and training. As an excuse for this con- 
dition is frequently offered the fact of 
the over-all low salaries of high school 
instructors attracting too few superior 
This 


I seriously doubt that 


men and women into that field. 
may be so but 
those men and women who understand 
the necessity for and the fundamental 
role of teaching, those people who would 
rather do or try to do this kind of service 
than any other thing, that these people 
are deflected from such courses by a dif- 
ference in remuneration of a few hun- 
dred or a few thousand dollars a vear. 
It is, of course, true that the social status 
or prestige of any man or woman in our 
society is, unfortunately, determined so 
largely by the vardstick of salary and 
material wealth. Where this view pre- 


vails the high school teacher becomes an 


| Jan. 


insignificant member of society indeed, 
But the conviction that we are perform. 
ing an essential and significant task 
should outweigh all other consideration, 
and ultimately society will recognize our 
important work. 

There can be little doubt that for the 
fullest realization of the significance of 
biology for the future of man there must 
be much more serious consideration 
given in the high school curriculum to 
human biology than is the case at pres- 
ent. Much more fundamental attention 
must be given to the essentials of human 
biology in the training of the teachers 
for high school positions in this field 
throughout the land. In a recent study 
of the impact of all the natural sciences 
on the college freshman in 16 central 
states, including Ohio, | found according 
to the measures used that psychology 
and chemistry came first, zoology third, 
This 


reflects the situation 


and human biology last or eighth. 
relation probably 
in the high school if not as to time in 
the curriculum, at least as to the scien- 
tific quality of the teaching. I think 
you will agree that by tradition and 
regulations, there is a disproportion in 
the amount of attention given to the ten 
thousand more or less useful facts as 
against efforts towards understanding of 
the fundamentals that may guide man’s 
judgment and actions as to food, health, 
and behavior towards his fellow men. 
Before entering on my last topic, | 
should like to make these two points, as 
it were, in passing: I. The teacher of 
biology in our high school should vain 
some courage, confidence and ambition 
from the well-known fact that for two- 
thirds of his pupils the high school teach- 
ing of human biology is all the formal 
aid to the understanding of human biol- 
ogy that these boys and girls will ever 
receive. And even those high school 
graduates who later enter college may go 


through the entire liberal arts college 
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course Without further exposure to the 
important fundamentals of human biol- 


ogy, in health and disease. II. The 
above point which I think nobody can 
question raises further problem. 


Namely, that of the urgent need in our 
country of adult education in the funda- 
mentals of human biology. It is, of 
course, a fact that education is never 
completed. New developments in human 
biology, health, and disease go on at an 
Many 
adult fellow citizens never entered or 


accelerating pace in our times. 


completed even their high school educa- 
tion. Most of the adult education in 
human biology now prevailing in our 
land is through advertising of foods, 
drinks, vitamins and other remedies by 
concerns primarily interested in greater 
sale of these products. Such advertising 
in the press and over the radio too fre- 
quently assumes the form of such skill- 
ful weaving together of facts and fancies 
as to be called artistic lving. Should we 
not consider the possibility of making 
every high school in our land the center 
for well-conceived and well-directed 
evening courses for adults in fundamen- 
tal human biology? Sueh courses could 
be directed, and I believe would be di- 
rected, by our best teachers, even without 
additional pay. Visual aids to such 
adult education such as slides, motion 
pictures, suitable reading materials are 
available. We should not be discouraged 
by small registration to begin with, be- 
cause serious edueational efforts are in 
competition with entertainment in mo- 
tion pictures and radio and at the start 
come out second best. 

biology can no longer be 
taught effectively solely by aid of the 
materials in the formalin jar, supple- 
mented by the best of books. Such effee- 
tive teaching requires the aid of experi- 
ment and demonstration on living tis- 
sues, living organs, and living animals 


under anesthesia. In some states that 
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type of teaching is prohibited or limited 
by law, in other cases it is limited or 
prevented by custom or social pressure. 
Some people do not yet admit that man 
is an animal. How are we to remove 
this handicap except, through more 
effective adult education in human biol- 
ogy? 

So far I have said little about biology 
in its bearing on the future of man. 
This phase of my talk will be largely a 
series of questions : 

I. All the present evidence indicates 
that the human beings now inhabiting 
the earth are one species, irrespective of 
their color and form. But this knowl- 
edge has not yet succeeded in eliminating 
the ancient and ever-recurring supersti- 
tion or belief in this or that ‘‘superior 
race.’’ We admit superior individuals 
and for varying times, superior families, 
but I know of no clear evidence of su- 
perior groups within the same species, 
viven the same environment, food and 
educational opportunities. In many 
species below man it has been possible to 
breed, for specific forms, qualities and 
performance. Even if this was desirable 
for tomorrow in the case of man, it cer- 
tainly has not been tried on a scientific 
basis up to date. So that, apart from 
the possibility of weakening our race of 
tomorrow by the survival of too many 
inferior or less fit individuals, it is a 
futile pastime to tarry long with the 
question as to what extent the growing 
knowledge and possible control of hered- 
itv will benefit our race in the future. 

II. Can application of relative justice 
in national and international relations 
ever avert the (to me) insane destruction 
of the best in human lives and the value 
of products of human toil which prevail 
I am well aware that even men 


in war. 
and women who think (ineluding some 
biologists) have held the view that war 
aids and improves the human race. 
There are others who take the opposite 
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view. All we can say is, we have no 
controls. And that raises the question, 
assuming we biologists are permitted to 
teach what can we teach on this issue? 


Nearly 


(social, political, industrial) has an im- 


every activity of man 


pact on and frequently a limiting factor 
Thus: 


(a) In many industries we are face 


in the dynamie biology of man. 


to face either with new chemicals in- 
jurious to man or with dangerous con- 
centrations of injurious chemicals. | 
have said earlier and | repeat here that 
civilized countries, 


in our so-ealled 


through industry and science, man is 
being exposed to new chemical environ- 
ments by virtually turning the earth in- 
side out at the rate to which man and 
other species in the past were never 
exposed. The chemical poisons of our 
industrial civilization, what will they do 
over the centuries to our air, our soil, 
our waters, and our human frame? 
Will biologic understanding and increas- 
ing medical knowledge cope with this 
problem tomorrow ? 

(b) Urbanization industrializa- 
tion pose problems of housing and food, 
work and leisure, not present under the 
more primitive conditions which gov- 
erned the greater span of man’s evolu- 
tion. This means that these phases of 
life become part of human biology tomor- 
row. Why not start studying them to- 
day? 

(ce) Man of the stone age appears to 
have gained fair control over most of the 
larger predatory species competing with 
him for the control of the earth and a 
place in the sun. But the stone hammer 
and flint spear head were poor weapons 
against the harmful and disease-bearing 
insects and perfectly impotent against 
the myriads of man’s microscopic and 


Modern biol- 


ogy, today’s preventative and corrective 


submicroscopie enemies. 


medicine have eained some control over 
That 


these injurious and deadly hordes. 
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may spell better health, better mental 
and physical efficiency and more years 
of useful life for the man of tomorrow, 
But we cannot be sure of these results 
because new and injurious factors may 
sneak in, as it were, through the back 
door of our civilization. One of these 
factors may be greater malnutrition, as 
all species, man included, tend to multi- 
ply beyond the limits of available foods 
When the cheek 


on overpopulation by disease is checked 


for an optimum diet. 


by medical science, can and will men of 
tomorrow substitute understandi as a 
cheek on population increases beyond the 
conditions for optimum living?) Or will 
they resort to war? 

(d) The harder conditions of life in 
man’s past and the virtual absence of 
scientific control of diesase until vester- 
day unquestionably resulted the 
earlier elimination of the weaker and 


How 


is that important function for the race 


the less fit members of our race. 


to be taken care of by and for the man of 
tomorrow? We can not answer this 
question now, for the simple reason that 
we do not know how soon and to what 
degree man’s action will be governed by 
understanding and the long view, rather 
than by the emotions of today and the 
taboos of vesterday. 

(e) Assuming increasing control of 
infectious cdliseases and a decrease in the 
prevalence of war and a not too rapid 
weakening of the human race by the re- 
production and survival of the less fit, 
it seems clear that food will some day be 
the limiting factor of our numbers, if not 
of our health and efficieney, no matter 
how much more understanding we may 
vain of the interior of the earth, of sub- 
atomic energy, and of the super galaxies 
in the distant heavens. That means agr- 
culture and foods are clearly must items 
in the teaching of human biology tomor- 


row. But why wait till tomorrow? 
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Field Trips With A Long-Range 


Purpose 


MARY D. ROGICK 


College of New Rochelle, New Rochelle, New York 


Everywhere about us lie practically 
unlimited sources of inspiration and in- 
teresting material upon which to draw to 
enrich our biology courses. Unsolved 
and intriguing problems by the score 
await the inquisitive and trained mind. 
A good, well-trained teacher will seek 
these out and use them to make biology 
the living, ever-expanding science that 
it deserves to be. 

Living or preserved specimens are 
regularly studied in the biology school- 
room but there are rare occasions when 
the classroom is virtually transferred to 
the Great Outdoors, where exists an in- 
finite variety of environmental condi- 
tions, plants and animals within a few 
minutes’ walk of the school in any sub- 
urb or small community. Possibly the 
reason for the lesser frequency of this 
mode of teaching is that classes may be 
too unwieldy to handle in the field by 
one instructor, particularly if the class 
is large or composed of students with 
diverse interests or a lack of interest in 
biology. 

A properly conducted and productive 
field trip requires more planning than a 
classroom recitation or laboratory period. 
The technique of conducting a field trip 
can be observed or learned most easily 
by attending a course or some summer 
biological stations where sufficient em- 
phasis is placed on this form of  biol- 
ogy training. The Invertebrate Zoology 
Course of the Marine Biological Labora- 
tory at Woods Hole, Massachusetts, has 
for vears given excellent training along 
this line. It has developed, over a period 


of years, a very effective field trip tech- 
nique. The essentials of this technique, 
which is especially suited to collecting 
in certain marine habitats but which 
with a few modifications could be ap- 
plied to collecting in other localities, are 
briefly as follows. 

The class is divided into six teams com- 
posed of six to nine students per team. 
There is one instructor for each team. 
Each team is supervised by a different 
instructor on each field trip. Each team 
member has a definite task to perform. 
The accompanying figure shows the com- 
position of such a team. 


Individual A is the instructor, with some- 
what more work to do than the figure indi- 
cates. He points out ecological associations, 
animal activities of special interest, helps 
students to identify the specimens found, 
indicates the significant differences between 
closely related species and directs the col- 
lecting activities of his team. After the trip 
he can be found in the laboratory, going over 
the “take” or “eateh,” identifying it more 
carefully and giving suggestions for the 
preparation of student reports on the results 
of the trip. 

Individual B is the shovel carrier. Where 
it is possible to dig, he digs. Sand, mud, 
gravel and “peat” bottoms must be explored 
for a large variety of worms, mollusks, 
echinoderms and arthropods. Each shovelful 
of bottom is transferred to the sieve, held 
by Individual C. A sieveful of soft, fine- 
particled mud looks absolutely destitute of 
animal life until washed, whereupon many 
worms and mollusk shells become evident on 
the wire screen bottom of the sieve. 

Individual D is the “Angel” or team’s 
official secretary. His or her official duties 
are the recording of ecological notes on tide, 
weather conditions, temperature, abundance 
or seareity of biota, deseription of collecting 
areas, listing of all species found and keep- 
ing track of which specimens were placed in 
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B Cc D E 


A collecting team at work in a marine habitat. 
D the ‘‘angel book’’ or official record of trip, the 


shovel, Cc the sieve, 


F G 


Individual A is the instructor, B carries the 
‘ark,’’ F the net, G the 


‘see-bucket,’’ H an assortment of instruments and bowl or pan. 


the numbered bottles carried by the “Ark.” 
The “angel” turns in the team’s finished re 
port to the instructor. 

Individual # earries the “Ark” or tem 
porary repository for collected specimens. 
Some of these animals will be identified 
under the compound or dissecting micro- 
scopes in the laboratory because in many 
instances field hand-lenses are inadequate for 
the finer taxonomic details. The “Ark” is 
nothing more than a wooden frame housing 
collecting bottles of assorted sizes. Animals 
are brought back alive for study. 

Individual F’ carries a heavy short-handled 
dip net. He sweeps it over the sandy or 
muddy bottom, around rocks and among sea 
weeds. It eatches the floating, swimming or 
unattached forms like jellyfish and crustacea. 

Individual G carries the “see” bucket, 
which is provided with a glass bottom. It 
can be used for undisturbed observation of 
animals under several feet of water. With it 
one ean see hermit crabs running about on 
the sea bottom, the tips of protruding worm 
tubes, worm and mollusk holes, ete. After 
locating a particularly promising bottom area 
the “Shovel” is called over to dig. 

Individual H carries a miscellany of things 
such as pipette, Syracuse watch glass, finger 
bowl, white enameled pan, foreeps, ete. 
From sea weed when washed in a pan of 
water can be obtained numerous arthropods 
and mollusks, small forms which are pro- 
tectively colored, which cling tenaciously and 
which would otherwise escape notice. 


On some field trips other items of in- 
dividual equipment are required but the 
above are sufficient for most aquatic 
shore trips. Each team member is re- 
sponsible for the return of his particular 
equipment. The duties of each indi- 
vidual are rotated on successive field 
trips so that every person has an oppor 
tunity to do every team duty before the 
course is over. Before each trip the 
team is provided with a mimeographed 
map of the collecting region, with the 
collecting stations or areas clearly indi- 
cated. It also receives a check-list con- 
taining the scientific names of some 336 
species of animals which have been most 
often collected by previous Invertebrate 
classes and more than one-third to one- 
half of which number would very likely 
be collected on any single trip of the 
class. 

For a high school or college class of 
24 to 36 students having one instructor 
this field trip plan would require modifi- 
cation. The teams might be made larger 
and one or two of them headed by de- 
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partmental majors or older students 
who had been previously taken on a pre- 
liminary or refresher trip by the instruc- 
tor. The more planning and preparation 
that is done before the trip is actually 
under way the smoother will be the con- 
duct of the trip. 

Outdoor biological field trips might be 
erouped into several categories : 

1. The general observational type of 
field trip, 

2. The specific ecological problem type, 

3. The species collection or identifica- 
tion type. 

The first type refers to taking students 
out of doors to see plants and animals 
in their natural habitats, to make obser- 
vations of a rather general nature and 
usually without much plan or purpose. 

The second type refers to field trips 
which are conducted for a more specific 
purpose like making an intensive study 
of one species of plant or animal or of a 
definite habitat or association and sub- 
ordinating or relating other biotic fae- 
tors to that particular chosen one. 

The third type refers to those field 
trips whose purpose is to identify or col- 
lect as many plants or animals as can be 
found by diligent search. Bird walks, 
identification of common trees, shrubs, 
grasses, flowers, ete., would come under 
this category. 

After these things have been accom- 
plished the average teacher might be 
tempted to call it a job well done. How- 
ever those trips could have greater value 
to the teacher, student and the commu- 
nity if they were made part of a long- 
range biological program. 

By a long-range biological program 
is meant some well-organized purpose- 
ful plan which requires several vears and 
the coordinated work of a number of 
successive biology classes for its com- 
pletion. For example, if one’s school is 
located near a lake, pond, river, creek, 


slough, swamp, marsh, seashore, wood- 


land, cave or mountain that locality 
could be made the subject of an intensive 
year-to-year and seasonal study. This 
program would not perhaps be feasible 
for a school in the midst of a large city 
but would lend itself nicely to schools 
in small communities or others less cen- 
trally located. The study could be 
divided into the following parts: 

Part 1. Description of area under in- 
vestigation. 

Part 2. Collection of animal and plant 
specimens in that area. 

Part 3. The keeping of permanent rec- 
ords. 

Part 4. Formulation of problems util- 
izing the foregoing information. 

Part 1. A very complete ecological de- 
scription of the area or site chosen for 
class research might include such things 
as maps, photographs, descriptions of 
veological, geographical and biotie fea- 
tures, what chemical data is possible or 
suitable in the area as pH, dissolved Op, 
CO., ete. (for which one would probably 
have to call on the Chemistry Depart- 
ment for aid). This part could well be 
the field work of one year’s class. The 
data obtained should be permanently 
recorded in either a bound notebook or 
on index ecards and carefully filed so that 
it would be readily accessible to sueceed- 
ing classes and possibly succeeding biol- 
ogy instructors. 

Part 2. Samples of all plants and ani- 
mals normally occurring in the chosen 
area should be collected for the school 
museum. This should inelude embry- 
onic, larval and adult stages wherever 
possible. The plants could be pressed 
(and some preserved otherwise), while 
the animals could be preserved in the 
manner most suited to the specimen. 
Mollusk shells, insects, sponges, mam- 
mals, worms, ete., would require differ- 
ent preparation methods. The mode of 
preservation or preparation of speci- 
mens could well be made a project for a 
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second biology class. The specimens in 
the eolleetion should be numbered, e¢or- 
rectly identified and card indexed. On 
the index card should be data giving the 
scientific name, date of collection, dates 
of occurrence, collecting sites, scarcity or 
abundance of specimens, size, type of 
homes if species is a home-building kind, 
food, enemies and any other life-history 
data. This museum collection could be 
studied each vear by classes with a view 
to adding new forms to the museum list 
by diligent collecting. Also, preliminary 
acquaintance with the forms common to 
an area would leave students freer to 
make ecological observations on those in 
the field. 
place in the relationship between various 


If any changes have taken 


plants and animals due to normal biotic 
suecession, to climatic factors like storms 
and weather extremes, or to man’s inter- 
vention (like forest fires, pollution, clear- 
ance of areas, and introduction of non- 
native plants or animals) those would 
have far more significance to the student 
if he ean refer to older records of the 
locality before these factors had begun 
This 


would be a fine way of interesting the 


to operate. museum  colleetion 
neighborhood or the community in the 
biology course. 


Part 3. thought 


viven to the keeping of records because 


Careful should be 
once a system is adopted it should be 


followed with reasonable consistency. 
The school or town librarian might offer 
many helpful suggestion as to size of 
cards, filing methods and organization 
of the mass of data that is bound to 
accumulate if the project is to be con- 
tinued for any considerable length of 
time. In keeping records over a period 
of time it is necessary that each season’s 
or year’s records be properly dated, 
timed, notice taken of climatic factors 
or any changes that have taken place. 


Since memory is such a faulty and in- 


complete thing the aim should be to 
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record as much data as possible in read- 
able and permanent form. 

Part 4. The collection of pressed plant 
and preserved animal specimens could 
serve as a nucleus for a number of proj- 
ects and problems. For example, stu- 
dents could be assigned (a) the task of 
making life-history mounts or demon- 
strations utilizing such stages of animals 
or insects as they can find, (b) a single 
species of plant or animal to look up, 
draw and write up in as much detail as 
the limited library facilities will permit. 
If these reports were done on standard- 
sized paper or index ecards and different 
species were assigned to the various stu- 
dents, then, after a few classes had 
turned in their reports and drawings a 
fairly respectable number of species 
would be written up and illustrated. In 
this way each class would be adding to 
the work of the preceding classes accord- 
ing to a definite, well-thought-out plan. 
This would give students an inkling of 
how scientific knowledge is accumulated, 
how records are kept, how specimens can 
be preserved, what changes oecur from 
vear to vear and practice in identifying 


Not only 


would it be of interest to the immediate 


species (to a limited devree 


class but also to those who had had a part 
in it in past vears. The latter would 
very likely retain more interest in biol- 
ogy if they knew that their work was 
being continued and elaborated upon by 
others. 

If the 


planned, write-ups and records standard- 


work had been carefully 
ized, material neatly prepared, specimens 
preserved in containers of a few stand- 
ard sizes rather than in any type of 
bottle 


mal), or pressed on durable, good qual- 


momentarily at hand (if ani- 
itv uniform-sized herbarium sheets (if 
plant), then some effort should be made 
to display specimens, records and dem- 
onstrations in as attractive a manner in 


the biology laboratory as is possible. 


| 


i 
/ 


1945 | Rearing Tree-Hole Organisms 83 


A long-range program would be de- 
sirable for many reasons. It would: 

1. Bring a sense of continuity and 
usefulness to the course ; 

2. Bind the school more closely to the 
community ; 

3. Be a worthwhile investigation of 
one phase of community life; 

4. Be excellent biological training for 
both student and teacher; 

5. Be a genuine research project 


parts of which might lend themselves to 
publication. 

In a community which is fast becom- 
ing industrialized or urbanized such 
records would be valuable, interesting 
and ever-changing. They could give 
students and the community an aware- 
ness of the effect of changing condi- 
tions on the biology of the region and 
an appreciation of the rightful place 
of biology in the life of the community. 


Rearing Tree-Hole Organisms in 


the Laboratory 


JOHN B. GERBERICH 


Ohio State University, Columbus, Ohio 


Tree-hole habitats may be formed by 
the decaying of certain portions of the 
tree, leaving a cavity which will hold 
water for sufficient time that animals 
and plants will establish themselves. 
Throughout our woods and orchards 
these tree-holes may be found. Within 
such habitats one may find arthropods, 
such as flies, mosquitoes, spiders, beetles, 
bugs and ants; protozoa such as para- 
mecium, amoeba, euglena and vorticella ; 
flatworms; roundworms; earthworms; 
many kinds of bacteria, fungi, algae and 
mosses. If the tree-hole is brought into 
the laboratory, it requires little attention 
and space and offers the student oppor- 
tunities of observing manv_ biological 
principles. These are related to strue- 
ture, locomotion, nutrition, respiration, 
photosvnthesis, exeretion, behavior, 
growth and development, heredity and 
reproduction. Such a habitat can be of 
convenient size so that the effects of dif- 
ferent ecological factors such as light, 
temperature and humidity may be 
studied under controlled conditions. 

The rearing of tree-hole organisms in 


the laboratory may be attempted by two 


methods; first, by creating a habitat as 
similar as possible to the natural breed- 
ing place, and second, by transferring a 
natural breeding place into the labora- 
tory. The former method involves the 
laborious efforts of setting up a wooden 
container, finding and transporting the 
flora and fauna and establishing that 
material which may be desired. It is be- 
lieved that the latter method of rearing 
tree-hole organisms can be easier set-up 
for study in classrooms of high schools, 
colleges and universities. 

After a tree-hole is located it may be 
sawed from the remaining portion of the 
tree to fit the available transportation 
into the laboratory and at the same time 
it may be trimmed to a size that can 
be accommodated in the laboratory. 
Tree-holes are found in nature to vary 
in size from those which would require a 
truck for transportation, to those which 
can be carried in an individual’s arms. 
It may be necessary to stop some of the 
leaks caused by vibrations and disturb- 
ances in handling the tree-hole, so as to 
maintain a desired water-level. This 
can be accomplished in several ways; 
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first, if the seepage is not too great the 
tree hole might be placed on a base of 
five or six inches of ground in a wooden 
frame ; second, if the wood is partly dried 
the bottom portion may be painted with 
melted paraffin; and third, the combina- 
tion of the above methods. 

In order to keep the flying insects un- 


der control it is necessary to close both 


Fic. 1. Cage for rearing tree-hole organisms in the laboratory. 


cloth, top with glass. 


ends of the log. A towel may be pinned 
over the back end and a cage (Fie. 1) 
built 
sides covered with cheese-cloth, the bot- 
tightly 
ground filled frame and the top covered 


around the open end with four 


tom resting upon a table or 
with a glass plate. 

A cloth sleeve-type opening could be 
made in one of the sides of the cage to 
allow entrance for work. This opening 
is made by fastening one side of the cage 


to another piece of cheese-cloth by an 
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embroidery ring. The center of the em- 
broidery ring is cut out leaving a sleeve 
covering which can be slid up and lightly 
wrapped about the arm to prevent escape 
of the animals. To close the cage, the 
cheese-cloth sleeve is pulled out straight 
and rolled up. This roll can be placed 
on the inner lip of the embroidery ring 


as seen in Figure 1. 


> 


7 

¥ 


Sides covered with cheese 


Box built large enough to accommodate the portion of the tree required. 


The rate of evaporation may be con- 
trolled by painting melted paraffin (Sum- 
mer paraffin) on the cheese-cloth sides 
and hanging wet towels inside of the 
Light bulbs can be placed inside 


cage. 


of the cage and through the pinned 
towel in the rear of the log for illumina- 
tion. If higher temperatures or changes 
in the temperature are desired, this can 
be regulated by different sizes of electric 
light bulbs. 


organisms 


Appropriate food for the 


under cultivation can be 


I 
— 
’ 
; 
‘ 
= 
\ 
| 


1945] 


placed in or around the log. Prunes and 
a Petri dish of honey, as can be observed 
in Figure 1, are used as food for adult 
mosquitoes and other insects. 

If a study of the development of the 
eggs and larvae of these tree-hole forms 
is desired it is necessary to furnish some 
material which would be satisfactory to 
the organism for egg laying. For 
studies and demonstrations involving 
small samples and the rearing of these 
larvae a wooden block with a cavity 
When 
larger populations are desired a wooden 
bucket (Fig. 2, A) ean be handled 
very satisfactorily. Whether the wooden 


(Fig. 2. B) can be employed. 


block or the bucket is used the cavity is 
filled about two-thirds full of distilled 
water and placed in the cage. 

The devices just described can be used 
in individual problems or on an elemen- 
tary basis to demonstrate some of the 
biological principles. Eecologieal prin- 
ciples such as biotie potential, succession, 


resistance to environment and range of 


BIOLOGY TEACHERS CLUB 
OF SOUTHWESTERN 
PENNSYLVANIA 


The subject for the November meeting was 
Visual Education with Mr. S. O. Kegley in 
charge. The meeting was preceded by a 
dinner at the Schenley Coffee Shop. 

At the time of the meeting the elub had 
sixty-seven paid up members. An interest- 
ing and perhaps unique feature among locals 
is the monthly publieation of Biology Notes, 
a two to four page mimeographed paper on 
interesting biological facts and teaching aids. 
The club also publishes an attractive little 
year book, with a complete list of members, 
officers, committees, and tentative programs. 

The officers are as follows: 


President: Elizabeth MeClelland. 

First Vice President: Harry S. Wieland. 
Second Vice Preside nt: Carsten Ahrens. 
Secretary: Janette Dickson. 

Treasurer: Elmer G. Thumm. 

Editor: Edna Higbee. 
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Fig. 2. 


Equipment for artificial duplication 
of tree-hole habitat. 


tolerance can be easily demonstrated. 
Types of behavior as solitary life, com- 
munity life, gregariousness, commensal- 
ism and symbiosis are continuously going 
on within a tree-hole. Many different 
kinds of feeding habits such as omniv- 
orousness, carnivorousness, herbivorous- 
ness, cannibalism, predaceousness and 
scavenging can be observed at almost all 


times. 


A LETTER FROM 
SOMEWHERE IN BELGIUM 


Dear Miss Evans :* 

Enclosed is a M. O. for $1.50 for a sub- 
scription for membership in the National 
Association of Biology Teachers. Prior to 
my entry into the army, I had started to 
teach biology in a Chieago High School. 
Now, after reading your paragraph in the 
“University of Chicago Magazine,” I would 
like to receive The American Biology Teacher 
to help me keep in contact with the field. 
Thank you very much. 

Ser. Davin H. HELLER 
Med. Det. 1 Bn., 60 Inf. 
APO 9,¢/o P. M., New York 
* Wisconsin chairman of membership com- 


mittee. 


NEXT MONTH: Chemical Gardening in the 
High School, a full length article, complete 
with illustrations, formulas, table of experi- 
mental results, and student reference list. 
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Editorial Comment 


When the editor addresses a letter to 
his readers he is almost certain to men- 
later that, after all, the 
journal This 
trite old statement is so frequently made 
after all, true. What the 
editor of a journal such as ours finally 


tion sooner or 
belongs to the readers. 


beeause it is, 


puts in or leaves out is determined most 

of all by 

want. 
Most of the subseribers of THe AMER- 


what he thinks the readers 


1cAN Brotogy TEACHER are high school 
teachers, as are a majority of the mem- 
bers of the editorial staff. High school 
teachers have regularly contributed more 
of the published articles than have any 
other group. For example, in Volume 6 
they provided about 45% of the articles, 
college teachers about 20° and all others 
(including science supervisors, city, state 
and national! officials, physicians, ete.) 
about 35°. While the exact percentages 
have varied from vear to vear, these fig- 
ures are somewhere near the average for 
the entire life of the journal. So this is 
mainly a high school teachers’ magazine. 

What do these teachers want? Almost 


everything, it seems. There is a general 
group preference for ‘‘practical’’ arti- 
cles, teaching aids, short reviews, illus- 
trations, reference sources, formulas, and 
other items that can be put to immediate 
use in the classroom, but some readers 
want technical papers, philosophy of 
biology, principles of education or re 
search, so the editor tries to balance the 
percentage of the latter type of articles 
with the demand for them. If he guesses 
wrong it is because he does not have a 
sufficiently accurate method of estima 
ting reader preferences. 


An important function of our kind of 


journal is to serve as a medium of ex- 
pression for teachers who have had no 
previous experience in writing for pub- 
Some of our best articles come 
The 


author may be full of brand new ideas 


lication. 
from this group. inexperienced 
and enthusiasm to go with them. The 
fact that he has never had anything pub- 
lished before is quite unimportant. If 
vou are one who ‘‘never could write,’’ 


but have an idea that vou think is worth 


write it up and send it t 
If it ‘Shas 


the editors will help vou to 


something, 
any one of the editorial staff. 
something’ 
put it into correct publication form. If 
vour manuscript should be impossible, 
(this is seldom true), vou will be told 
exactly why so you can try again. Every 


manuscript submitted receives careful 


consideration. When you get ready to 
write up your article, it may be well to 
consult Preparation of Manuscripts for 
Publication.* 

When one of our articles strikes you 
as especially good or especially bad drop 
us a line tellme us why you lke it or 
why you don’t like it. If there are 
features vou would like to see added to 
our present offerings let us know what 
thev are. Don’t forget to mention THE 
AMERICAN BrotoGgy TEACHER when you 
answer one of the advertisements ap- 
pearing in the journal. And get a 
couple of new subseribers. 
again successful 


(onee vours for a 


and useful vear for Thr AMERICAN 


BroLtocy TEACHER. 


JOHN BREUKELMAN 


BioLocy October 


THE AMERICAN 
1943, pp. 20-24, \ limited supply of 1 prints 


ACHER, 


is still available. Copies may be obtained from 


the editor. 
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A Visual Education Project 


ROY JAMES WATSON 


London Publie Schools, New Londos, Texas 


In the scientific classification of but- 
terflies, knowledge pertaining to the 
yenation of the wings is absolutely neces- 
sary. However, the identification of the 
most common butterflies may be made 
into an excellent study in a visual aid 
project. This practice has arisen in 
various high school classes of biology. 
Generally the student is interested in the 
name and habits of butterflies and at- 
tempts to name his specimens by com- 


While 


this practice is not an accepted scientific 


parison with pictures in books. 


method, it fulfills a much needed practice 
of inspiring students to investigate 
further into the field of biological sei- 
ence. The preparation of slides showing 
the veins in butterfly wings uses the fol- 
lowing apparatus and chemicals: a few 
square inches of window glass, glass cut- 
ter, sheets of very thin cellophane, cello- 
phane tape, balsam, alcohol, hydrochloric 
acid, xylol, and sodium hypochlorite 
(chlorox ). 

The following method was successfully 
carried to completion; first, remove the 
wings carefully so as not to break the 


frenulum (spine); then dip the wings in 


Fig. 1. 


the author. 


Butterfly genus Anaca. Photo by 


Fig. 2. Photo- 


graph from glass slide by method described. 


Neuration of genus Anaea, 


thirty-five per cent alcohol in order to 
wet them. Immerse the wings for an in- 
stant in hydrochloric acid, one part acid 
to nine parts water. This is not always 
necessary. The next step in this method 
of bleaching wings is to put them in 
sodium hypochlorite and leave there 
until the color has been removed from 
the scales. If a wing bleaches slowly, 
the process can be hastened by dipping 
the wing in the dilute acid and returning 
it to the sodium hypochlorite from time 
to time. 

When the wings are bleached, put 
them in fifty per cent alcohol for five 
minutes; this is to remove the water and 
excess bleaching agent. 

The wing should now be washed in 
seventy-five per cent alcohol, and then 
in ninety-five per cent aleohol. When 
the wings have been thoroughly washed, 
put them in xylol to clear. 

After the wings have become clear, 
they may be mounted upon a glass slide, 
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cut large enough to take care of the speci- 
The 
mount should then be covered with cello- 


men, in a drop of thin balsam. 


phane and secured with cellophane tape. 
Wings bleached and mounted in this way 
make an important addition to a collee- 
The 
labeled to correspond with other mounts 


tion. slides should be carefully 
in a collection. 

The wings thus prepared may be pho- 
tographed, and any number may be made 


for use in class work. 
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OCTOBER MAGAZINES 
NEEDED 


Due to the continued receipt of new 
memberships, the secretary is running 
short of the October 1944 number. If 
any who read this have copies that you 
are not saving, which are in suitable 
condition for future new members, 
would you please send them to me? 

M. A. RUSSELL, Secretary 
103 ( alifornia, 
Royal Oak, Michigan 


Tell It with Photos 


W. J. SUMPSTINE 


sethany College, Bethany, West Virginia 


If vou happen to own a micro-projee- 
tor, it can readily be used as an efficient 
means for the making of microphoto- 
graphs without the time-consuming and 
method of first 


negatives on elass and 


expensive producing 


gelatin or then 
printing from these. 

The only equipment needed in addi- 
tion to the projector, is projection paper 
(ordinary photograph contact printing 


house fiv, 


Section of the wing of the common 


magnified about 35 diameters. 


paper will work 
bath. 


the darkroom, microscope slides seleeted 


developer and fixing 


The micro-projector is taken into 


of the material desired for photograph- 
ing, and vou are ready for work. 

Place the slide in the projector and 
bring the projected image to perfect 
focus on a sheet of plain white paper. 
Make sure that your light pattern is of 
that the 


is slightly 


even distribution. Be sure 


image-circle on the paper 


smaller than your sheet of sensitive 


paper. Now snap off the projector light 
and replace the focusing sheet with the 
sensitzed 


paper and prepare for eX po- 


sure. This sensitive paper must lie per- 
feetly flat. 


(many 


If vou are not a dark-room 


devotee biologists are) and do 


enlargine board, the 
held flat by 


thumbtacks at each corner. 


not possess an 


paper may be means of 
The beginner may waste a few sheets 


of inexpensive sensitized paper before 
he discovers the correct exposure time 
but he is still ahead of the game due to 
the elimination of the negative. 

After exposure the paper is developed, 


washed, fixed, washed and dried as one 
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would do in ordinary photoenlarging. 
The final product is, of course a nega- 
tive picture, but in some respects is more 
suitable for teaching purposes than it 
After 
the correct exposure time has been deter- 


would be in the positive form. 


mined for any particular microscope 
slide, many prints can be run off in short 
order. 

If the worker should insist on the final 
product appearing in the positive form 
instead of the negative, then the original 
projection could be made on paper-nega- 
tive material and subsequent prints pro- 
duced from these by contact printing. 

The two photographs accompanying 


this article were made by this method. 
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Fig. 2. Clam glochidia, magnification of 
5 


about 35 diameters. 


Current Developments in Science 
and Biology Teaching 


W. F. LOKHWING 


Department of Botany, State University of Iowa, Lowa City 


Though science and edueation as a 
whole are currently and properly geared 
to the war effort, it is commendable that 
teachers and administrators are already 
giving foresighted attention to desirable 
patterns of postwar instruction and mat- 
ters of permanent curricular policy. 
Science education will have to bear its 
share of the responsibility for vocational 
rehabilitatian of an unprecedented num- 
ber of veterans and war workers. Amer- 
ica will be confronted with the transfer 
of the staggering total of 20 million per- 
sons from military to civilian pursuits. 
Since the conversion of industry from a 
military to a peacetime basis will require 
time, our schools will be called upon to 
cushion the collapse of the war boom and 
to minimize unemployment by re-enroll- 
ing several million students whose edu- 


cation has been interrupted. The fact 


that academie credit will be granted for 
training and experience in military ser- 
vice will qualify veterans as college 
matriculants, thus placing a major por- 
tion of the responsibility for postwar 
education upon American colleges and 
other schools at a comparable eduea- 
tional level. 

Biology and its applications will emerge 
to a more prominent position in peace 
than in war because the factors of human 
well-being are intimately entwined with 
plant and animal science, especially in 
the realms of agriculture and medicine. 
The cessation of hostilities will be 
marked by a subsidence in the mecha- 
nized activity of war itself and by a 
resurgence of interest in human values. 
The colossal need for humanitarian ser- 
vices is already appallingly evident and 
it will claim our immediate attention as 
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soon as the grim business of war is ended. 
In agriculture alone a host of new work- 
ers will have to be trained to meet these 
needs because the war has decimated the 
ranks of farm and professional experts 
and drastically reduced the supply of 
apprentices in training. To the demands 
in agriculture must be added the need 
for trained personnel in nutrition, sani- 
tation, health, recreation, social service 
work, psychology and psychiatry, to all 
of which biology is closely related. 

It is safe to predict that America will 
emerge from this war with a firm resolve 
to improve the health of the nation. 
Perhaps no feature in the huge mobiliza- 
tion of America’s man and woman power 
for the war has been more disconcerting 
to the nation than the rejection of ap- 
proximately 25 per cent of the inductees 
and the dismissal of an additional 1,200,- 
000 men from military service itself be- 
cause of physical or mental inability to 
These 
statistics give an appalling picture of the 
state of health. Unfortu- 
nately this condition will be gravely 


qualify for active field service. 
America’s 
aggravated by an unprecedented number 


To the list of battle 


casualties will be added a huge but as 


of war casualties. 


vet unpredictable host of diseased bodies 
and minds. The possibility of epidemics 
of contagious tropical diseases, which 


may be introduced on a large seale by 


returning veterans, is already giving 


serious concern to medical and public 


health authorities. In anticipation of 


some of these heavy demands some pro- 
vision is already being made for the 
training of an increased number of medi- 
—- cal personnel but little is as vet being 
f ; done in the realm of agriculture and 
other phases of biology to meet postwar 
needs. 

The importance of biological education 
in relation to the above trends is readily 


evident. The human body is destined to 


receive more attention in public schools 
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and colleges than ever before. Greater 
and more widespread knowledge of diet, 
housing and health will be disseminated 
in our schools probably to parents as 
well as to youth. The biology teacher 
will in the future be called upon to assist 
much more extensively with the scientific 
phases of public health and recreation, 
The state of New York has already as- 
sumed leadership in making health in- 
struction mandatory in public schools, 
Instruction in nutrition will be pointed 
to improved health and more desirable 
dietary habits of the nation. Changes in 
human nutrition will in turn probably 
lead to certain new practices in agricul- 
ture. 

Other factors will also affect biology. 
The rapid expansion of social studies, 
already under way prior to the war, will 
receive added impetus from sociological 
problems arising in the postwar world 
order. Since our social order deals with 
living beings and rests largely upon a 
biological foundation, expansion of in- 
struction in the social sciences is destined 
to have its impact upon biology as a 
collateral science. Current interest 
tends to center increasingly in those 
phases of biology which underlie legis- 
lation on health, housing, nutrition, con- 
servation, agriculture, and medicine. 
Eminent civic leaders and school admin- 
istrators have already recommended that 
biology and science education in general 
be presented in terms of their bearing 
on social action. 

In connection with educational meth 
ods, it may be pointed out that certain 
as vet inconspicuous but nevertheless 
widespread tendencies have been gaining 
eround. There already exists a definite 
movement in the direction of a balanced 
earn-learn program. This idea of pro- 
viding realistic job experience as an in- 
tegral part of the student’s schooling is 
by no means new and it has long been 


successfully practiced at the well-known 
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Berea and Antioch Colleges and more 
recently at the University of Chicago. 
The earn-learn program envisages en- 
larged opportunity for complete or par- 
tial self-support and bona fide job ex- 
perience while the student is in school. 
The National Youth Administration was 
started in 1935 as an emergency relief 
measure for the purpose of removing 
school-age persons from the labor market 
by financially subsidizing their return to 
school. It is interesting to note that by 
creating an opportunity to earn from 
five to twelve dollars per month, the 
N.Y.A. made it possible for 650,000 per- 
sons to return to school. The Civilian 
Conservation Corps also proved to be 
highly successful as a job-training proj- 
ect and enjoved about a 40 per cent an- 
nual turnover due to aeceptance of 
C.C.C. graduates into permanent em- 
ployment, as compared to only one per 
cent for school age youth registered with 
federal unemployment agencies. The 
C.C.C. obviously possessed spot value in 
job training which the public school edu- 
cation lacked. We have the precedence, 
policy and experience necessary to de- 
velop a comprehensive national eduea- 
tional program of this sort on a large 
scale and to modify it to meet postwar 
exigencies. Problems similar to those of 
the prewar depression may again arise 
with collapse of the present war boom 
and federal subsidy may again be neces- 
sary for education designed to facilitate 
employability of American youth. 

One may ask how this shift in eduea- 
tional method will affect biology. The 
answer may prove to be that biology 
will be called upon to prepare more stu- 
dents for gainful employment in_ its 
applied phases at technical as well as at 
professional levels. Formulation of de- 
tails for such a program may not be diffi- 
eult in vocational high schools and tech- 
nical colleges, but real administrative 


ingenuity may be required to create such 


projects in our liberal institutions. One 
immediate problem will be that of the 
time schedule. Classroom studies may 
have to be staggered with outside work, 
perhaps on alternate days of the week. 
Daily classroom meetings of one hour 
are poorly adapted to realistic labora- 
tory work in biology. The length of 
laboratory periods may have to be in- 
creased and to a large degree biology 
courses may be transferred from the 
laboratory to the greenhouse and the 
out-of-doors. Such biological informa- 
tion can be given sound scientific values 
and made more valuable to the student 
because he acquires information directly 
instead of through the textbook or lee- 
ture. The imperative need for wider 
information on conservation in all its 
aspects will also give further impetus to 
field work with renewed emphasis upon 
Despite the informality of 
method, substantial quantities of sound 


ecology. 


biological information can be effectively 
inculeated in the field and laboratory 
under informal auspices provided teach- 
ers have the training and adequate time 
for proper preparation of study projects. 
The schedule of courses must also pro- 
vide periods of time long enough for field 
work and for completion of biological 
experiments in the laboratory. 


While it is only proper that education 
should alter its curricula to meet new 
social needs, it will be necessary for ad- 
ministrators and teachers to safeguard 
standards and to avoid the assumption 
that curricular change alone constitutes 
educational progress. The place which 
science and biology assume in the new 
educational order will in large degree be 
determined by its close correlation with 
new social developments and by the 
preparation of a comprehensive program 
of science instruction supported in a 
unified way by scientists throughout the 
nation. The edueational and biological 
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societies of America have the oppor- 


tunity and the obligation of leadership 
in placing the talent of science at the 
disposal of the nation in peace as it has 


been in war. Our schools and industry 


stand ready to consider any educational 
program for science and biology which 
scientists 


embodies the consensus of 


Books 


Morris, Percy A. They Hop and Crawl. 
The Jaques Cattell Press, Lancaster, Penn 
sylvania. xii+253 pp. Illus. 1944. 
$3.50. 

The author has organized in popular style 
an extremely well-illustrated 
hook discussing habits, habitats and interest 
ing characteristics of the snakes, lizards, 
erocodilians, turtles, toads, frogs and sala 
manders of the United States. Emphasis has 
been placed on those species occurring east 
of the Mississippi River. Of the 180 pages 
devoted to reptiles, 110 are concerned with 
the poisonous and nonpoisonous snakes. 

Much factual data is presented in non 
technical language to show the practical and 
economical importance of each type of rep 
tile and amphibian discussed. Distribution, 
food, natural enemies, coloration and repro- 
duction are topics comprising the discussion. 

The book is not designed to be a technical 
reference for the zoologist or herpetologist, 
rather, it is for the youngsters and adults 
uninitiated in the field. As one of the hu 
manizing science series, this book would be 
an asset to every high school library. 

There is no bibliography. 

Tep F. Anprews, ART 3/e 

Naval Air Technical Training Center, 

Corpus Christi, Texas 


themselves. 


coneise and 


HOAGLAND, DENNIS R. Lectures on the Inor- 
ganic Nutrition of Plants. The Chronica 
Botanica Co., Waltham, Mass. G. E. 
Stechert and Co., New York City. 177 pp. 
Illus. 1944. $4.00. 

This is volume XIV of a “New Series of 
Plant Seience Books” edited by Frans Ver 
doorn and consists of lectures on Inorganic 
Plant Nutrition given at Harvard University, 
under the Prather Lectureship, by the author. 
Its purpose is to present a general perspec- 
tive, in highly compact form, of several im 
portant problems in the nutrition of higher 
plants. A dynamic interpretation of the soil 
system by experimental evidence through the 
use of stable and radioactive forms of chem- 
Although the 


ical isotopes has been used. 


| Jan. 


treatment is highly technical and probably 
over the heads of the average biology teacher 
several lectures are of general interest sueh 
as: A Survey ol Problems ol Plant Nutri- 
tion; The Growth of Plants in Artificial] 
Media in Relation to the Study ot Plant 
Nutrition; and the Upward Movement and 
Distribution of Inorganic Solutes in the 
Plant. The twenty-eight plates of illustrative 
material and their analyses and descriptions 
are taken from the experiences of the author 
and several groups of California workers 
and would be more than worth the price of 
the book for illustrations of the effect. of 
various soil conditions and nutrient solutions, 
CHARLES C, 
Beverly Hills High School, 
Beverly Hills, California 


A Design for General Education, American 
Couneil on Edueation Studies, Series I, 
No. 18, June 1944, 156 pp., $1.25. 

This study includes a detailed outline of 
the objectives of general education for mem- 
bers of the armed forees and course outlines, 


some in considerable detail and others only 
by suggestion. For than a dozen 
which is biological science, 


more 
courses, one ol 
The content of the biology course has been 
rather severely cut from the usual volume of 
the typical course. It has been 
planned “to stimulate and guide the thinking 
of the students so that they may 
appropriate intellectual skills as well as ae- 
cumulate useful facets.” 

The outline is as follows: (Numbers in 
italies in parentheses indicate the relative 
weights of parts of the outline on the basis 
of 100 for the whole.) 

I. An over-all view of the plant and animal 

kingdom 

I]. Plants and their importance to man (23) 
A. The energy eycle in plants and animals 
B. Conservation of plant resources 

Reproduction (71/) 

A. Reproduction in plants and the lower 

animals 

B. Human reproduction 
IV. Human maturation (3) 

A. Physical (brief survey) 

B. Psychieal 
V. Human evolution (2) 

A. Genetic variety 

(human stocks and races) 

B. Development of the species 
VI. The human body (32) 

A. The concept of organism 

B. The blood and circulation 

C. The respiratory system 

LD. The digestive system 

KE. Nutrition and metabolism 

F. Kidney action 
Endocrines 
The nervous system 


H. 
VII. Heredity (20) 


college 


acquire 


among living humans 
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A. The fundamental mechanism of hered- 
ity 
B. Sex determination and sex-linked hered- 
ity 


C. Eugenies 
VIII. Mechanism of evolution (7) 
A. Sources of stability 
B. Sources of hereditary variations 
(. Sources of guidance (natural selection ) 
JOHN BREUKELMAN 


Evita T. Exploring Biology. Har- 
court, Brace and Company, New York. 
696 pp. 1940. 

Learning Exercises and Teaching Helps: 
Each of the thirty-four problems of the text 
is accompanied by its own group of activities 

abundant and varied in the type of work 
required of the student—observation, ex- 
perimentation field trips, reference readings, 
all being ineluded. For each problem there 

is one activity the answer to whieh forms a 

conclusion to the problem, and this conelu- 

sion the student is helped to draw himself. 

The directions are frequently: ‘To test your 

understanding of the problem... .” At the 

end of each of the nine units, under the title, 

Clinching the Unit Idea, there are directions 

for preparing a unit summary. 

The activities make a definite attempt to 
teach scientific method, sometimes clearly 
labelling the particular aspect sought, but 
often using scientifie method implicitly, 
without calling it such. Reference readings 
in textbooks and current periodicals are in- 
cluded in the activities. 

The end material of the book is complete, 
containing, for one thing, a fairly complete 
list of books, magazines, government bulle- 
tins, pamphlets, and addresses of scientific 
supply houses. There is in addition, a glos- 
sary and a full index. The table of contents 
lists all of the units, and all of the problems 
and selected researches for each unit. 

Literary Style: The title Exploring Biol- 
ogy accurately expresses the idea behind the 
text. Every page shows some bits of ex- 
ploration, and the entire presentation is 
made in such a way as to lead the student 
to explore the intricacies of biology. 

The selected researches at the end of each 
unit are well chosen, and show by their devel- 
opment and presentation, as no other means 
could, that biology is a subjeet of minute 
discoveries and infinite study. The activity 
book is excellently written for student work. 
The suggestions lead the student on to his 
own discoveries, and for onee the questions 
are not all answered by the tone of the state- 
ment. 

The words are well chosen, but there is 
still present terrifie voeabulary—-omni- 
present in biology textbooks. The gradual 
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addition of words is most commendable, and 
it is only in the latter chapters that new 
words are introduced much faster than they 
can be assimilated by the students. The idea 
of a functional vocabulary is most interest- 
ing, and the author does very well in hold- 
ing it down to a minimum of new words. 

Psychological Soundness: A psychological 
review of this book proves the axiom that 
one must not be too hasty in judging, after 
a superficial examination or by looking at a 
book’s cover. Leafing through the book 
gives one no impression. Upon further, 
more careful examination, features emerge 
which are a challenge to any biology instrue- 
tor interested in real teaching. 

Contained within the text is an abundance 
of scientifically sound, psychologically rich, 
material. It starts a student off in the right 
direction and provides an abundance of in- 
teresting reading material and biologie ac- 
tivities. It thus also provides the instructor 
with teaching leads of inealeulable value. 
Psychologically, it will reach the slower stu- 
dent and yet will also provide the rapid 
learners with extra, valuable experiences 
with Nature. 

Mechanical Make-Up: The cover consists 
of a heavy grained 54 by 8% inch blue-yellow 
microscope design. The inner cover has a 
most effective pietographie motif. A dull 
white paper is used with an average nondis- 
tinctive typography. The book possesses a 
superb series of pictographs, a novel device 
for secondary biology texts, and is further 
enhanced by a pleasant effective sequence of 
drawings by Mr. Marion Cox. An interest- 
ing silhouettegraph introduces each unit and 
one finds an asset in the bold typed numbers 
before each halftone. Few of the halftones 
mateh the dramatie and visual instruction of 
the pictograph. 

Subject Matter: There are nine units cov- 
ering Heredity, Breeding, Evolution, Repro- 
duction, Health (nutrition and endoctrinol- 
ogy), Interdependence of Living Things, 
Oxygen and Food Physiology, Classification, 
Cell Study. 

ALAN A, Natuans (Chairman) New York 

Marion Ricuter, New York 

Minuiarp BoswortH, Vermont 

A.rrep Novak, Illinois 


RECENT PUBLICATIONS 


The School Health Program, School Health 
Monograph No. 12, Welfare Division 
Metropolitan Life Insurance Company, 
New York, 1944, 24 pp. 

A brief outline of the part the teacher can 
play in a health program in the school, with 
applications to the home and community. 
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First Steps in Health Education (A Guide), 
Metropolitan Life Insurance Company, 
New York, 1944, 32 pp. 

Material for nursery school, kindergarten 
and primary teachers: dress, food, safety, 
disease prevention, sleep and rest. 


CARLSON, A. J., Some Obstacles in the Path 
Towards an Optimum Diet, Science, Vol. 
97, Nos. 2522 and 2523, 1943, pp. 385-390 
and 412-416. 

The obstacles are discussed under the fol- 
lowing headings: Insufficient knowledge, dis- 
eases, food habits, advertising, food process- 
ing, waste, poverty, appetite, alcoholism, 
shortsighted laws, wishful thinking. 


Biology and Human Affairs, British Social 
Hygiene Couneil, London, Vol. 10, No. 1, 
1944, 48 pp. 

Contains articles on human culture pat- 
terns, race and crime, the value of biology 
in education, chemotherapy, and the vitamins. 


Report of the Director, Chieago Natural 
History Museum (A Continuation of the 
Report Series of Field Museum of Natural 
History), 1943, 121 pp., $1.00. 

Report of activities, publications, aceces- 
sions, public relations, and many other 
phases of this institution. Excellent pho- 
tographs. 


STANDLEY, C., AND STEYERMARK, 
JULIAN A., Studies of Ce ntral American 
Plants—III, IV, and V, Botanical Series 
Field Museum of Natural History, Vol. 
23, Nos. 1, 2, and 3, 1943 and 1944, pp. 
3-28, 31-109, 113-150. 

Continuation of a series of descriptions of 
plants, most of them from Guatemala, col- 
lected by various botanical expeditions of the 
Field Museum of Natural History. 


Teaching Kit on Nutrition 

This kit, designed for elementary schools, 
consists of : 

(a) You and Your Engine by LAURA 
OrreDAL, Laboratory Schools, University 
of Chicago, a thirty-two page nutrition 
reader for children in the middle grades. 
It is illustrated in full color. 

(b) A small chart, “The Foods I Fat,” 
to be filled out by each child before reading 
the book, You and Your Engine. This 
chart will help the teacher in determining 
where to place emphasis in the nutrition 
instruction. 

(c) A work folder, “My Daily Food Ree- 
ord,” printed in full eolor, to be filled out 
by each child after reading the above book. 
This record may be sent home to the par- 
ents in an effort to secure their cooperation. 

(d) A folder, “Suggestions for Teach- 
ers. 
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Additional copies of any or all pieces in 
the Kit may be secured from the National 
Live Stock and Meat Board, 407 South 
Dearborn Street, Chicago 5, Illinois. 


HELPING CRIPPLED 
CHILDREN 


The twelfth annual sale of Easter seals 
for crippled children, sponsored by the 
NATIONAL SOCIETY FOR CRIPPLED CHILDREN 
and its affiliated organizations, will be con- 
ducted this year from Mareh 1 to April 1, 

About to emerge victoriously from a war 
for the rights of humanity, it is pleasant to 
be reminded of what some of those rights 
are, and one such reminder arrives with our 
envelope of gayly colored Easter seals, 
which help finance a program for the eare 
and education of crippled children in our 
community and in the nation. 

One of the important activities being 
financed by the sale of Easter seals this 
year is a study which was initiated by the 
National Society for Crippled Children to 
gather data regarding the problem of con- 
valescent care. The study is being carried 
out on a nationwide basis under the diree- 
tion of a committee of professional persons 
headed by Dr. A. L. Van Horn, of the 
United States Children’s Bureau. 

The committee has retained Miss Kath- 
leen Allen, Washington, D. C., to direct the 
study on a full-time basis. The committee 
will examine the needs in convalescent care 
for the crippled in this country; the co 
ordination of hospital treatment and hos 
pital care; the physical effect of lone bed 
rest; the use of activity and recreation dur- 
ing convalescence, and the social effect of 
institutional residence. It will attempt to 
define convalescence for (a) ordinary medi- 
cal and surgical cases; (b) chronie patients; 
(c) those needing vocational therapy. The 
study will encompass the convalescent needs 
of children suffering from a_ variety of 
handicaps, not those alone who are suffering 
from orthopedic deviations. Special at- 
tention will be given to patients suffering 
from rheumatie fever. 


NEW YORK ASSOCIATION 
OF BIOLOGY ‘TEACHERS 


Officers 

President: Harold Nagler, Lane High School, 
Brooklyn. 

Treasurer: Edward Frankel, Bronx High 
School of Seience. 

Recording Secretary: Ben Bauman, Dewitt 
Clinton High School, The Bronx. 

Corresponding Secretary: Robert J. Tolle, 
Stuyvesant High School, New York. 


=| 
‘ 
Ey 
: 
f 
4 
f 
i 


~ 


1945 | 


Program Chairman: Zachariah Subarsky, 
Bronx High School of Science. 

Editor: Thomas G. Lawrence, Walton High 
School, The Bronx. 


Programs 

At the meeting of October 6, a member of 
the Medical Corps of the United States Army 
talked on the subject Health Problems That 
Can Be Expected as a Result of Demobiliza- 
tion. One hundred twenty-five were present 
to hear the address. 

On November 3, Lt. Gortner, United States 
Navy, spoke on Mass Feeding Experiments 
Conducted at Shore Bases of the Na vy. 

December 1, a joint meeting was held with 
the social studies teachers, at which Dr. H. L. 
Shapiro gave a report on population studies 


CHICAGO BIOLOGY 
ROUND TABLE 


Tue Cuicaco Rounp TABLE met 
at the Central Y.M.C.A. for the opening 
meeting of the school year, for a leeture by 
Dr. Ethel Alpentfels, on the subject Anthro- 
pology and the Race. The meeting was at- 
tended by 60 people, of whom 37 were 
members. 

The Round Table holds regular meetings 
throughout the school year. The officers for 
the current year are as follows: 

President: Mrs. Goldia Howes, Morgan Park 

High School, Chicago. 

Vice President: Mrs. Anna M. Kummer, 

Waller High School, Chieago. 
Secretary-Treasurer: Miss Ruth Rink, Senn 

High School, Chicago. 

Corre sponding Secretary: Miss May H. Kin- 
sey, Harper High School, Chicago. 


Biological Briefs 


PeELLER, SigisMuND. Race, Stock and En- 
vironment in Human Cancer. Journal of 
Heredity 35: 175-181. June, 1944. 

The author eriticizes the validity of a 
recent report on a United States Public 
Health Service survey of the incidence and 
morbidity of cancer in the whites and blacks 
in the North, South, and West. He believes 
that Negroes do not have a lower incidence 
of cancer than whites, but rather a different 
organ distribution of the primary tumors. 
In many cases he believes that regional dif- 
ferences in the occurrence of cancer may 
partly be due to environmental factors; for 
example, greater exposure to sunlight may 
account for the higher ineidence of skin 
eancer among southern whites than among 
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northern ones. The opinion is advanced that 
factors tending to bring on cancer of a 
specific organ do not raise the total incidence 
of cancer in the persons thus exposed, but 
merely insure its localization when it does 
occur. The author therefore proposes that 
an early provoked and easily cured immuniz- 
ing skin cancer might be induced in indi- 
viduals whose heredity indicates the likeli- 
hood of death from internal cancer. 


WincG, ANDREW 8. What Makes Your Gar- 
den Grow? Nature Magazine 37: 202- 
204; 216. April, 1944. 

There is a current revival of interest in 
the soil and its problems; it pays to know 
the “why” and “how” of soil management. 
The soil’s origin largely determines its na- 
ture: sandy if near a shore, clayey, gravelly, 
or loamy if of glacial origin; black with 
organic matter if once lake-bottom or prairie, 
fertile though inorganie if of voleanie dust. 
Limestone soil is “sweet,” granitic soils 
“sour.” If the garden is to be on new soil, 
the character of the vegetation on it will 
provide a clue. Otherwise, testing for acid- 
ity and for vital soil elements is important. 
If it is inconvenient to have a nearby gov- 
ernment agency provide a soil analysis, ade- 
quate testing kits for amateurs are available. 
Litmus paper in a moist ball of soil provides 
a rough test for acidity. Although most 
plants except legumes prefer slight acidity, 
liming will be needed if the soil is strongly 
acid. Unless a cheap and abundant supply 
of manure is available, it will probably be 
found ccnvenient to supplement organic fer- 
tilizer with chemical nutrients. It is most 
practical to concentrate the fertilizer around 
the plants, even using a balanced “starter” 
solution when young plants are set out. The 
author believes that turning over the soil to 
at least a spade’s depth is necessary for 
proper vegetable growth. 


MoLpENKE, Harotp N. Rubber; New 
Sources of Rubber. Natural History 52: 
182-191. November, 1943. Ibid. 52: 
226-232. December, 1943. 

The most important of all sources of rub- 
ber is the Para rubber tree (Hevea bra- 
siliensis) which is now being sought grow- 
ing in the wild state in the Amazon basin. 
In addition, seeds and seedlings brought out 
of the Far East before the Japanese inva- 
sion are being propagated and budded as 
rapidly as possible in 12 tropical American 
countries. A concerted and far-reaching 
program is seeking to raise the level of 
American production as fast as _ possible. 
Hevea gives the greatest yield of rubber be- 
cause it can be tapped every other day dur- 
ing the season, the bark being removed so 
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gradually that the same surface is cut only 
onee in 6 or 7 years. In Central America, 
old trees of Castilla elastica and C. pana- 
mensis may be tapped 2 or 3 times yearly 
for a fairly good yield. 

From the mountains of Central Asia comes 
the Russian dandelion, Taraxacum kok- 
saghyz (from the native name meaning 
“chewing-root”) whose roots vield as much 
as 20% of rubber. It may be harvested in 
6 to 12 months and is being experimentally 
cultivated in this country. Its optimum 
range seems to coincide with the areas where 
sugar-beets are grown, and it may also be 
processed in beet-sugar refineries. Guayule 
(Parthenium argentatum) rubber has been 
in commercial production in Mexico since 
1904, but it is only in the past few years 
that the plant has been improved and grown 
under eultivation in our Southwest. It is 
harvested and ground to extract the rubber 
after 4 years of growth. At present, its 
production is limited because of a greater 
need for food in the same agricultural areas, 
but seeds and seedlings for 100,000 acres are 
now at hand. Long eultivated as an orna- 
mental, the Madagasear vine, Cryptostegia, 
may be an important source of latex. Grown 
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in frost-free areas, most extensively at pres- 
ent in Haiti, after a year’s undisturbed 
growth its leaves and stems may be regularly 
and severely pruned for their rubber content, 
or the stems may be tapped every two days, 
Chrysil rubber, from the many species of 
rabbit-brush (Chrysothamnus) Common in 
Western waste-lands, may be of value in 
emergencies as a rather inferior type. Chilte 
rubber, from the genus Cnidoscolus of the 
spurge family, may also prove useful. Also 
of great value as rubber substitutes are 
norepol, from soy-bean oil, and a similar syn- 
thetic product from corn oil. 
RutH SHERMAN STEIN 


For over fifty years the MARINE BIOLOGI- 
CAL LABORATORY has supplied schools, 
colleges and hospitals with dependable 
biological material. The Laboratory has a 
staff of many years’ experience and our 
goods are guaranteed to give absolute satis- 
faction. 
Catalogue on request 
Address Supply Department 
Marine Biological Laboratory 
Woods Hole, Mass. 


BIOLOGY FOR BETTER LIVING 


by Bayles and Burnett 


Makes the study of biology exciting. 


Supplies all necessary background information for intelligent 


living. 


Inspires the adolescent with a vital interest in his relationship to 


his environment. 


RESULT: Pupil learns to apply the scientific method to solve the prob- 


lems of his everyday life. 


List $2.28 


LABORATORY AND WORKBOOK UNITS 
IN BIOLOGY 


by Burnett and Blackwood 


Student puts to work the knowledge he gains from his textbook. 


List $.92 


SILVER BURDETT COMPANY 


New York Chicago 


San Francisco 


j 
~ 
‘ig. 
4 
4 
: 
4 


Bacteriology 


Here are a few of the several hundred prepared microscope slides made by the Turtox Laboratories 
for use in Bacteriology Courses. Many additional preparations are deseribed in our catalogs. 


1. General. These slides serve best as gen- BC2.934 Streptococcus pyogenes, in sputum 
from a case of streptococcic sore throat. 1.00 

eral purpose items for use in elementary BC2.936 Streptococcus pyogenes, in pus from 
courses, a case of suppurative infection of knee joint. 
).75 

pc1.10 Bacteria type slide. A spirillum, a rod 


and a coeccus ave smeared separately (each 3. Bacteria in Sections of Tissue. 
from pure culture) and the three smears cov- 


ered with one cover glass ...........4 $1.00 BC2.152 Bacillus anthracis. Stained section of 
BC1.11 Wired Bacteria, Similar to the above, tissue, showing plugging of capillaries by 
but the various organisms are mixed previous 
to smearing, so that all kinds will be found BC2.43 Blastomycosis. Section of tissue in- 
in a single field. Gram stain, showing posi- fected with Geotrichum dermatitidis showing 
tive and negative bacilli, positive cocci and organisms and typical pathology of lesions. 
BC1.25 Bacillus subtilis. The most common of BC2.59 Mycobacterium tuberculosis. Section 
the laboratory contaminants of cultures. of lung with active tuberculosis. Acid fast 
BC1.61 Proteus vulgaris. An organism most BC3.12 Tomato gall, caused by Phytomonas 
commonly found in putrefying protein ma- tumefaciens, Shows hypertrophy, hyper- 
terial = 0.60 plasia and location of bacterial masses. . 0.75 
BCI? Streptococcus lactis. The most common BC3.22 Tobacco wildfire. Sections of leaf 
of the milk souring organisms, Smear from showing typical lesions caused by Phytomonas 
BC2.37 Escherich'a coli. The common colon BC3:52 Bean blight. Sections of pod showing 
0.55 lesions and bacterial masses of Phytomonas 
BC2.86 Staphylococens. aureus. One of the 0.70 
organisms most frequently found in infected BC4.1 Actinomyces bovis. Sections of lesions 
Wounds iss. ane of actinomycosis, showing organisms in tissue, 
BC4.9 Nerapings from mouth.  Gram’s stain. 1.00 
Shows the assortment of organisms typically BC4.5 Rhisobium meliloti. Section of clover 
found at the gum line of the teeth and in root nodule, stained to show bacteria .. 1.50 
other confined spots of the human mouth 0.75 BC4.81 Treponema pallidum. Silver stained 
section of infected tissue, showing abundant 


2. Clinical Smears. This group includes 
slides made directly from various infee- 4, Spore and Flagella stains and other 


tions. Special Preparations. 

BC2.153 Bacillus anthracis, in blood smear of BC2.935 Streptococcus pyogenes in blood culture. 
an animal which has died of the disease. $1.00 Shows abundant long chain forms ... $0.75 
BC2 » Clostridium «elchii, in smear of liver BC4.2 Eberthella typhosa, stained for flagella. 
of an experimentally infected animal .. 0.60 This is a superb preparation of an unusually 
BC2.32 Diplococcus pneumoniae, smear prepara difficult technique. We now have abundant 
tion from the sputum of an active ease of stock to care for all orders for this very 
BC2.33 Diplococcus pneumoniae, smear of spinal BC4.6 Spirillum volutans, stained for flagella. 
fluid from a fatal cerebro-spinal infection. This is an unusually large spirillum with a 

q Shows pus cells and abundant organisms with prominent terminal tuft of flagella. The 
1.25 stock on this item is limited .......... 2.50 
BC258 Mycobacterium tuberculosis, smear of BC4.71 Bacillus subtilis spore stain. Spores are 
sputum from an active pulmonary case. Acid stained red, vegetative organisms blue.. 1.00 
fast stain 0.75 BC4.72 Clostridium botulinum, spore stain. 
BC2.64 Neisseria gonorrhoeae, smear of urethral The prominent, subterminal spores are well 
pus, strongly positive for gonorrhoea .. 0.90 brought out with fuchsin, against the blue 
BC2.622 Neisseria intracellularis, smear of background of the smear ............. 1.25 
spinal fluid from an active case of cerebro BC4.73 Clostridium tetani, spore stain. Prepa- 
spinal meningitis . sv as 1.00 ration as above. The spores are terminal. 
BC2.81 Spirechaeta’ (Borellia) — recurrentis, Various ages of spores take the red stain with 
smear from blood culture of the relapsing varying 1.25 
fever 1.50 BC4.9 Klebsiella pneumoniae, capsule stain. 
BC2.83 Spirochoeta vincenti, smear from case The large capsules show prominently as clear 
of Vineent’s angina, showing also fusiform zones around the blue stained organisms, 
bacillus and other organisms ......... $1.00 against a general black background .... 2.00 


For detailed listings of Cultures of Bacteria and Molds, 
ask for our special price list of such cultures. 
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Off to War... 


These tiny but essential tools of war 
are Spencer Triple Aplanats, hand mag- 
nifiers, designed to give a large flat bril- 
liantly defined field. 


lens elements cemented together correct 


Three precision 


spherical and chromatic aberrations. 
Like Spencer Microscopes and other 
scientific instruments, Triple Aplanats 
are serving a wide range of uses includ- 
ing mosquito control, instrument ex- 
amination and repair, clinical use in 


first aid stations and in base hospitals— 


wherever, in fact, the eye needs simple 
aid in examining details magnified from 
6X to 15X. 


Spen CCT company 
BUFFALO, NEW YORK 
SCLENTIFIC INSTRUMENT DIVISION OF 


AMERICAN OPTICAL COMPANY 
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